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Abstract  
The concept of the technological gatekeeper has met with considerable 
success in the research about communication in MD departments. Some 
studies reach the conclusion that gatekeepers appear spontaneously 
while other studies see their role as a result of administrative status 
or managerial action. 	 This study presents a model to explain these 
differences and offers some empirical evidence which supports the 
model. 
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1. INTRODUCTION  
Within the field of the information flow in technical departments, the 
role of the technological gatekeeper (2),(7),(8),(14),(15) has attracted 
quite a lot of attention. The concept of the technological gatekeeper 
is in fact the application to the field of research and development of 
the more general two step process of information transfer as it had been 
described in earlier research about opinion forming (in). It is prob-
ably only one among several possible roles which can be described in 
relation to communication such as the bridge role or liason roles which 
link two cliques, the first one performed by a person belonginq to one 
of the cliques, the second performed by somebody outside the cliques 
(13). Gatekeepers are, as a classical definition runs, individuals who 
"maintain constant outgoinq contact outside his organization, who under-
stands the way in which outsiders differ in perspective from their 
organizational colleaques, and who are able to translate between the two 
systems. 	 The gatekeeper is able to understand external technoloqical 
developments and to translate them into terms that can be understood by, 
and are relevant to, his organizational colleaques". (4) 
The obvious success of the gatekeeper concept is due to the fact that, 
Allen e.a. (4) have shown, though in an indirect way, that performance 
of technical project groups and the presence of technological gate- 
keepers are positively related. 
	 In particular when "there exists e 
well-defined organizational houndary and a dynamic technology the gate-
keeper is most important; the informai two-step process is an important 
way in which a dynamic technology can continuously be drawn into an 
organization" (4). 	 This situation of dynamic technology and a clear 
organizational boundary is probably most typical for the "bread and 
butter" product and process innovations produced by industry. 	 The 
evidence for the existence of gatekeepers and their importance is, 
however, not limited to the U.S. (2),(14). 
	
In Europe too (3),(7),(8), 
these special individuals could be identified. 
Once one accepts the existence and the importance of the gatekeeper 
phenomenon, the next question to he raised regards the characteristics 
and origin of e gatekeeper. 	 Here however, opinions differ clearly. 
Allen (2) cites, apart from the gatekeeping behaviour, four character-
istics: 
1. Technologically they seem to perform very well; 
2. Gatekeepers of the same organisation are usually well 
interconnected; 
3. They are, after some reflection, immediately recognisahle hy 
management; 
4. Usually they are to be found at the lowest level of the hierar-
chical ladder. 
Reflecting on these characteristics one can only conciude that gate-
keepers are e spontaneous phenomenon. They are important, and one would 
hope that if a favourable environment were created they would appear 
spontaneously. 
In the British studies however, (7), (9) a dissenting opinion is 
presented. Frost and Whitley (7) arque that administrative status is the 
real determinant of the degree to which an individual is consulted hy his 
colleagues, and that external contacts too are a consequence of the admin-
istrative position, in other words some jobs hrinq ex officio extensive 
interna] and external contacts, with them. Consequently qatekeeping is a 
result of administrative status. 
Hall and Ritchie (9) too report the existence of gatekeepers, but they 
corne to the conclusion that in the laboratory they studied, the organis- 
ation structure had an important impact on the information flow. 	 They 
suggest that the gatekeeping task is a consequence of the organisational 
structure, thus a direct result of management action. 
In e recent paper, Myers (11) develops the concept of "specialised 
gatekeepers", or gatekeepers who are communication facilitators for 
specific categories of information. He distinguishes between information 
related to the managerial aspects of the project, information about e 
scientific field or discipline, and information concerning the performance 
of different kinds of laboratory techniques. 	 His results, based on one 
medium-sized laboratory, do not reject the concept that for each of the 
three kinds of information, gatekeepers are characterised by e different 
set of descriptors. A qualitative interpretation of his results suggest 
that the gatekeepers for managerial information are organisationally 
determined, while the gatekeepers for the second kind of information are 
more explicitly associated with informai relations. One of the conclusions 
which Myers derives from his model is that dependinq on the type of reserv-
ed task, a laboratory director should recognise which gatekeeper model is 
appropriate to the administration of the laboratory. 
Whether technological gatekeepers are a result either of management 
action and administrative status, or are e spontaneous phenomenon resultinq 
from a favourable environment influenced by organisational factors, or e 
result of sociometric preferences, is the central focus of this paper. In 
the next section e conceptuel framework will be presented. Methodology and 
results of the empirical test of the results will be discussed in further 
sections. 
2. A FRAMEWORK  
The divergence between the early U.S. (2), (14), and the British 
results may be due to the fact that different organisations were studied. 
The projects studied in the U.S were mainly related to aerospace applic-
ations and the chemical industry. The British studies focused on a gov- 
ernment laboratory and a pharmaceutical laboratory. 	 To Epton (6) the 
difference between the British and America studies are due to the fact that 
the U.S. studies concerned typically engineering and a fast changing tech-
nology, while the British focused rather on science. 
The material published does not allow, us to go that far, since in 
neither of the papers the technology used by the studied organisations is 
well described, but the kind of technology is probably a factor affecting 
the characteristics of the gatekeepinq function. 	 Allen et.al (4) 
implicitly suggest this when they make a distinction between scientists 
working on universally defined tasks, on technical support or on the 
development of stable technologies, and dynamic technologies and corne to 
the conclusion that in particular in the third situation (dynamic 
technologies) the gatekeeper is a necessary avenue for transfer of 
technological information. Myers' results (11), though on the basis of one 
case study, suggest that it could be useful to make a distinction between 
organisationally determined and informel gatekeepers. 
A model well supported empirically which links the characteristics of 
the innovation task to the characteristics of the technology is the tech-
nological life cycle approach suggested by Utterback and Abernathy ((1), 
(16)). 	 In the development of a productive unit or segment, which is the 
combination of a product line (including the relevant downstream activi-
ties) with its production process, they distinguish three consecutive 
stages: a fluid state, a transient state and a specific state. 
	 The main 
idea of their model is that as the set of technologies, that are central to 
a product or product line, mature, that organisation and production process 
evolve in a way which is closely related to the maturity stage of the 
technology. Without necessarily accepting all the details of the model, 
and without assuming that the model will cover all innovative activities, 
we found it useful to classify the activities of productive segments into 
three groups. 
a. A "product innovation" group which is characterised by a high 
frequency of product innovation aimed at the development of products 
with new characteristics, an uncertain competitive environment with 
e large variety of competitors, an entrepreneurial manageriel ap-
proech, and organic organisation with e non-coordinated flexible 
production process built around general purpose equipment. 
b. A "transitional" group, characterised by innovative activities which 
focus on improvements and variations on the basis of a dominant des-
ign, by e production process in which islands of automation exist 
besides manuel operation, and relying on a growing specialisation 
of tasks and format procedures. 
c. A "process innovation" group, in which innovative emphasis is 
oriented towards process innovation and product improvement, rather 
than towards product innovation, competinq with standardised 
products and characterised by an efficient hureaucracy-like 
organisation relyinq on clear standard operating procedures. 
With respect to the gatekeepers we want to make e distinction between 
hierarchical and non-hierarchical gatekeepers. The first group are the 
gatekeepers which were assigned e "gatekeeping" function as a consequence 
of their hierarchical position or task. 
	 The second croup, the non-hier- 
archical gatekeepers, are those individuels who spontaneously act as 
gatekeepers. 	 The labels "hierarchical" and "non-hierarchical" have been 
chosen because for the first group the gatekeeping function can directly be 
influenced by a hierarchical decision, while for the second group hierarchy 
can only create an (un)favourable environment. 
It is hypothesised here that the presence of non-hierarchical and 
hierarchical gatekeepers in the R&D department of a productive unit is 
directly related to the group to which the productive segment can be 
categorised on the basis of the typologies defined above. This leads to 
two hypotheses: 
H1: In the R&D departments of productive units of the product group 
there will be no gatekeepers or the gatekeeping function will be 
performed by non-hierarchical gatekeepers. 
H2: In the R&D departments of productive units of the process groups 
the gatekeeping function will be performed by hierarchical 
gatekeepers. 
The transitional group has to be considered as a transitional stage, 
where a mix of hierarchical and non-hierarchical gatekeepers will appear. 
3. METHODOLOGY AND RESULTS  
a. Questionnaires  
In order to test the hypotheses a questionnaire was distributed amonq 
the engineers of the R&D groups of sixteen firms. In this questionnnaire 
the respondent was asked to indicate who he contacted inside as well as 
outside the company, in the event of technical problems, and also the fre- 
quency with which he contacted them. 	 Consequently we could draw the 
internai network of technical communications for each of the group of the 
firms considered, and the network of external contacts for each individuel. 
Apart from the questions about the network of personal contacts we also 
asked some questions to understand the extent to which the respondents 
consulted literature. 	 This allowed discrimination between the intensive 
readers and those respondents who do not consult written information very 
often. 
In order to be able to categorise the firms on the basis of product, 
transition or process typologies, it was necessary to design a new 
instrument. We developed a second questionnaire covering e numher of items 
such as: 
1. the objectives of the firm (either product innovation or cost 
reduction or both), 
2. the relative number of product and process innovations, 
3. the degree of flexibility of the production schedule and process, 
4. the type of equipment (general purpose or specifically designed), 
5. the perception of the environmental uncertainty, 
6. the frequency of new product introductions and 
7. the perception of the emergence of new technologies. 
This questionnaire was presented to a senior executive of the firms. 
Since the literature does not for instance provide e clear cut-off rate for 
what a high frequency of product or process innovations means, and moreover 
since virtually none of the firms could be categorised to the same group 
for all twelve items, a procedure for classification had to be developed. 
Two approaches were considered. 	 The questionnaire leads to twelve 
"category scores" for each company. 
	 From these twelve scores one can 
derive a score distribution for each of the companies. The first approach 
to classification was hased on the mode of the distribution. This fairly 
mechanical classification has important disadvantages: it implicitly 
assumes that each of the twelve items is equally important and further, 
that they are uncorrelated. To overcome this, it was decided to opt for a 
second approach which relies on a classification of the firms on the basis 
of the answers to the second questionnaire, by a group of experts. 
b. Semple  
The sixteen companies considered were chosen et random, but they do 
not form a random sample. 	 First they corne from a limited geographical 
region (the northern part of Belgium), secondly we considered only 
companies which could be easily identified with a productive segment. (One 
product line with associated production process). 	 The majority of the 
companies are consequently rather small, sales varying from less than 1 
million to 100 million US dollars. The average number of employees is 309 
and the number of technologists ranges from four to forty-two. Firms are 
in industries as varied as electronics, chemicals, mechanical construction 
and bio-engineering. None of them produced consumer products. 
Every company was approached through one of its senior executives. In 
half of the cases this happened to be the top manager, and in the other 
half he was the person who acted as "vice president" responsible for MD. 
This senior executive was also the person who filled out the second 
questionnaire, and our categorisation was based on his perception. 	 The 
questionnaires for the technologists were also distributed through this 
channel. There were 181 responses, of which 85 were in the product group, 
58 in the transition and 38 in the process group. 
The group of five experts were chosen for their familiarity with the 
process of industrial innovation and their broad knowledge of the industry. 
The experts were sent e memo containing the list of the companies in the 
semple, a short description of the typology and a request to prepare a 
classification. A group discussion on the hasis of the individually pre-
pared classification and a summary of the answers to the second question- 
naire for each company was organised. 	 In this discussion consensus was 
reached, or only one opinion differed. 
4. RESULTS  
The categorisation exercise resulted in seven companies belonging to 
the product, four to the transition group and five to the process group. 
This balanced classification is not the resuit of bias in the process a 
deliberate action. 	 To the extent that bias exists, it was probably 
introduced during the selection of the firms rather than during the 
classification procedure. 	 If one compares the results of the mechanical 
categorisation (which was never even mentioned to the members of the panel 
of experts), thirteen out of the sixteen companies were classified in the 
same group. The differences were in two of the cases, exchanges between 
product and the transition groups. 	 For one company, classified in the 
product group by the experts, the mechanical procedure resulted in a 
classification in the process group. 
In order to trace the technological qatekeepers we had to find out who, 
amongst the technologists, were often consulted by their colleagues (the 
internai communication facilitators) and who of the technologists keep 
abreast of the externaliy available technological information through 
personal contacts or literature. 
To identify the internai communication stars we defined two 
requirements: 
a. The distribution of the number of times a person is consulted by 
others should be positively skewed, to guarantee that the high 
frequency with which a person is consulted is not a purely random 
activity; 
b. to be identified as an internai communication star, the number of 
times a persan is mentioned by others should be at least one 
standard deviation higher than the average for the company. 
The second requirement is the one traditionally used by others (2), 
(4), (14). 
We are aware of the limitations of this approach. As Epton (16) notes, 
the drawing of e sharp distinction between those whose communication 
activity exceeds a certain level, and those whose activity falls below it, 
makes the concept of the qatekeeper a somewhat arbitrary construct. In 
this study, this limitation is less important, since the construct will be 
applied to each of the companies in the semple and our recuits will be 
based on the comparison of companies. Furthermore, we are convinced that 
the first requirement is important for theoretical reasons. Indeed, if one 
relies only on the second requirement, the procedures will almost always 
lead to communication stars, even in cases where one would expect the 
internai consulting to be random. 
In only one case the hypothesis that the distribution was not 
positively skewed could not be rejected. Consequently in this case it was 
not possible to identify internai_ communication stars. We found e total of 
36 internai communication stars, or 19.9% of the total number of respond-
ents. 
External communication stars are defined as persons with e high level 
of external contacts. 	 To operationalise this we defined the followinq 
requirements: they must 
e. either indicate a number of contact persons as well as e contact 
frequency which is higher than the average for their company. 
b. or read a number of textbooks, periodicals, journals, or other 
literature originating outside the company, which is higher than 
the median for the company 
c. or meet both previous conditions. 
Checking the first condition is a straightforward exercise on the basis 
of the questionnaire. Regarding the use of written sources we knew for six 
types of literature (textbooks, scientific or professional journals, 
journals of professional institutions and popular journals) how often they 
consulted them and this on a relative scale. For each of these types of 
literature the respondents who scored above the median of the semple 
distribution were identified. 	 Finally, those respondents who scored at 
least four times above the median were selected as intensive readers. 
For the total semple of 181 respondents we got 51 (28.2%) persons with 
a high number of external contacts, and 30 (16.6%) intensive readers. 
By definition, technological gatekeepers are persons who combine beinq 
an internai communication star with a high level of external contacts 
and/or intensive reading. The comparison of the results of the two exer-
cises described above allows us to define these gatekeepers. 
In the 16 companies considered there are two companies where no 
gatekeepers could be observed. 
	 It concerns the company without internat 
communication stars, and one company where there is no overlap between the 
people with a high level of external contacts and the internai commun- 
ication stars. 	 In Table 1 the results of the previous analyses are 
summarised per group of companies. 
Table 1: Communication stars per group 
Group Number of 	 Number of 	 Number of 	 Number of Number of 
respondents 
	 Internai 	 persons with 	 intensive gatekeepers 
Communication a high level 	 readers 
Stars 	 of external 
contacts. 
product 85 15 
transition 58 10 
process 38 10 
15 	 14 	 8 
16 	 14 	 4 
16 	 6 	 7 
To test our hypotheses we had to discriminate between hierarchical and 
non-hierarchical gatekeepers. 	 To operationalise this we defined the 
non-hierarchical gatekeepers as the group of engineers or first-line 
supervisors with a very limited management responsibility (in practice it 
meant that they could be young enqineers responsible for a subproject and 
and working with a few programmera, analysts or technicians). The group of 
hierarchical gatekeeepers consist of those people who bear more than a 
purely technical responsibility, who belong to the management of the 
company, or who take on the formel responsibility for the gatekeeping 
function (though it was never labelled as such). 
If one categorises the technological gatekeepers according to the 
groups defined above (table 2), it becomes apparent that in the product 
group there are two companies without gatekeepers, while the five remaininq 
companies have only non-hierarchical gatekeepers. 
	 In ail companies that 
not belong to the product group one can identify qatekeepers. The number 
of companies with non-hierarchical gatekeepers becomes larger than the 
number of companies with non-hierarchical gatekeepers in the process group. 
Actually in the process group there are six companies mentioned since one 
of them had hierarchical as well as non-hierarchical gatekeepers, and 
consequently it has been counted twice. 
Table 2: Cross tabulation of companies by group and type of gatekeepers 
Incidence of 
gatekeepers 
Product Transition Process 
No gatekeepers 2 0 0 
Non-hierarchical 
gatekeepers 5 3 1 
Hierarchical 
gatekeepers 0 1 5 
Table 3: Number of hierarchical and non-hierarchical gatekeepers 
Type of gatekeepers 
	
Product Transition Process 
Non-hierarchcical 
	 8 	 3 	 2 
hierarchical 
	
1 	 5 
If one looks at numbers of gatekeepers instead of companies, one ends 
up with eight non-hierarchical gatekeepers in the product group, three in 
the transition, and two in the process group. On the other hand there are 
no non-hierarchical gatekeepers in the product group, one in the transition 
and five in the product group. (Table 3) 
This table is clearly not fit for traditional statistical analysis. We 
had to rely on a small semple technique, (log-linear models), to be able to 
assert something about this table. Moreover there is the additional prob-
lem that one of the cells contains a zero. Goodman (8) suggests in this 
case to add to each cell a small number e.g. 0.5. He argues that this is a 
conservative procedure which tends to underestimate the confidence level. 
Applied to table 3 the log-linear procedure provides a model which 
tries to explain the results, considering only the main effects (group and 
type of gatekeeper) and a model which considers the interaction effect 
between the main effects as well. Consideration of the interaction effect 
improves the goodness of fit significantly (chi-square test: p<2.9%). 
5. DISCUSSION  
From the results presented above, one can draw some conclusions. First 
the phenomenon of the technological gatekeeper could be identified again in 
the R&D groups of e sample of small and medium-sized Belgian companies, 
producing mainly industrial products. This confirms earlier results, which 
were based on larger companies. The statement by Pruthi and Nagpaul (12) 
that there would be some critical size of the group beneath which the 
phenomenon would not exist, and which was based on the experience with a 
small laboratory of five persons is not supported at all. 	 There must 
indeed exist a group, but even in the small R&D groups studied here, the 
existence of gatekeepers could be shown in a very straightforward way. 
Regarding our own hypotheses, the results are not conclusive, but 
clearly supportive. First of all the two companies where no gatekeepers 
could be discovered belong to the first group. Secondly the categorisation 
in groups seems to explain why in some companies the gatekeeping function 
is a consequence of managerial action, or a function which is part of the 
task of managing an R&D group, while in other companies it is much more a 
spontaneous phenomenon. We are the first to admit that the sample is 
small, and is possibly too hiased to provide a conclusive confirmation of 
the hypotheses. 
If one accents however the idea behind the hypotheses it has some 
interesting consequences for the management of an R&D group. 	 Both the 
creation of a nurturing environnent for spontaneous gatekeepers or the 
creation of e gatekeeping structure can be the correct approach to improve 
the channelling of externally available information inside the R&D group, 
but the environment in which both can be applied is dependent on the 
characteristics of the technology used. New emerging sets of technologies, 
applied to the creation of products for which the characteristics are 
barely defined are associated with spontaneous gatekeeping; mature 
technologies, used in connection with highly standardised products, 
manufactured in elaborate fine-tuned processes are associated with a 
well-organised gatekeeping function. 
This has important implications for those companies or productive 
segments which are confronted with threatening new technologies or whose 
set of technologies goes through a rejuvenating cycle. 	 A productive 
segment will in these cases preferably be urged to adapt its technical 
information system and leave some room for spontaneous contacts and in-
formai information transfer instead of the well-organised organisation 
systems built around planned participation in conferences or workshops, a 
systematic review of the traditionally interesting literature, etc. This 
might require the destruction of some of the procedures, which are pres- 
ently perceived as productive for providing information. 	 The concept 
presented here suggests however that this will be necessary if the 
productive segment wants to adapt to the new situation. 
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